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, Grothendieck duality Residual currents ,
. , ,
, . ,
. , Grothendieck local residues
, ,
, , , .
, Grothendieck local residues D-
(Section3 [9], [10], [11] ) , .
, , , –
. , (
) .
, $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$ (Noro and Takeshima [7]), $\mathrm{K}\mathrm{a}\mathrm{n}(\mathrm{T}\mathrm{a}\mathrm{k}\mathrm{a}\mathrm{y}\mathrm{a}\mathrm{m}\mathrm{a}$
[12] $)$ .
, . $f1,$ $\ldots$ , $f_{n}$ $z=(z_{1}, \ldots, z_{n})\in X=\mathrm{C}^{n}$
regular sequence . $I$ $f1,$ $\ldots,$ $f_{n}$ , $\sqrt{I}$
, $I=I_{1}\cap\cdots\cap I\ell$ $I$ . $A=\{z\in X|f1=\cdots=f_{n}=$
$\mathrm{O}\}=V(I)$ $f1,$
$\ldots,$
$f_{n}$ , $A$ $A_{j},$ $j=1,$ $\ldots,$ $\nu$
. $A_{j}$ $\mu_{j}$ , $\mu=\mu_{1}+\cdots+\mu_{\nu}$ . , $J$ $f1,$ $\ldots,$ $f_{n}$
. $\varphi$ regular sequence $f1,$ $\ldots,$ $f_{n}$ , $n$
$\omega=\frac{\varphi dz}{f_{1}\cdots f_{n}}$ (1)
$A_{j}$ ${\rm Res}_{A_{j}}(\omega)$ . , $dz=d_{Z_{1}}\wedge\cdots$ Adz .
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2 ( )
$\varphi/f1\cdots f_{n}$ – , $\varphi$ , regular sequence $f1,$ $\ldots,$ $f_{n}$
, .
$\bullet\mu_{j}=1,$ $j=1,$ $\ldots,$ $\nu$
$\bullet\exists_{\varphi_{J}\in \mathrm{Q}[_{Z]}}/\sqrt{I}\mathrm{s}.\mathrm{t}.,$ $\varphi=J\cdot\varphi_{J}\mathrm{m}\mathrm{o}\mathrm{d} I$
, .
2.1 $\mu_{j}=1$
$j=1,$ $\ldots,$ $\nu$ $\mu_{j}=1$ , $A_{j}=\{\alpha_{j}\}$ $J(\alpha_{j})\neq 0$
,
${\rm Res}_{A_{j}}( \omega)=\frac{\varphi(\alpha_{j})}{J(\alpha_{j})}$ (2)
. , . (2) ,
$t$ , $\mathrm{Q}[z, t]$ $f1=0,$ $\ldots.,$ $f_{n}=0,$ $Jt-\varphi=0$
$t$ . , $f1,$ $\ldots,$ $f_{n},$ $Jt-\varphi\in \mathrm{Q}[z, t]$
$\mathrm{Q}[t]$ $\langle f1, \ldots, f_{n}, Jt-\varphi\rangle\cap \mathrm{Q}[t]$ . ,
, .
I
input : $f_{1},$ $\ldots$ , $f_{n}arrow regular$ sequence in $\mathrm{Q}[z]$






$f_{n},$ $Jt$ –numerator $\mathrm{Q}[z, t]$ )
$\bullet$ $gr\ddot{o}bnerarrow ideal$ $z\succ t$ ( $z$
)
$\bullet$ $residuearrow gr\ddot{o}bner\cap \mathrm{Q}[t]$
output : $residuearrow$






$f_{n}$ $A_{k}$ $\mu_{k}$ . ,
$\varphi/f1\cdots f_{n}$ – , $\varphi$ , $J\cdot\varphi_{J}\mathrm{m}\mathrm{o}\mathrm{d} I,$ $\varphi J\in \mathrm{Q}[z]/\sqrt{I}$
. , $I_{1},$ $\ldots,$ $I\ell$ , variety $A_{k}$ $I_{i(k)}$ . $A_{k}\in V(I_{i(k)})$ .
, $\varphi_{J}$ $\sqrt{I_{i(k)}}$ $\varphi_{k}$ , $A_{k}$ $\omega$
, $\mu k\varphi k(\alpha k)$ .
II $A_{k}$
input : $f_{1},$ $\ldots,$ $f_{n}arrow$ regular sequence in $\mathrm{Q}[z]$
input: $numeratorarrow$ $\varphi$




$\bullet$ $\varphi_{k}arrow numerat_{\mathit{0}}r=J\cdot\varphi J$ mod $I$ , $\varphi_{k}\equiv\varphi_{J}$ mod $\sqrt{I_{i(k)}}$
$\bullet$ $idealarrow conS(t-\mu k\varphi_{k}, \sqrt{I_{i(k)}})$
$\bullet$ $gr\ddot{o}bnerarrow ideal$ $z\succ t$ ( $z$
)
output: $gr\ddot{o}bnerarrow V(\sqrt{I_{i(k)}})$
” ($t$ ) ,
, gr\"obner , (Faug\’ere, Gianni, Lazard
and Mora [2], M\"oller [6], Yokoyama, Noro and Takeshima [13] ).
’
$\bullet$ $gr\ddot{o}bnerarrow ideal$ $z\succ t$
$\bullet$ $minipolyarrow$ $\mathrm{Q}[z]/gr\ddot{o}bner$ $t$
output : $minip_{\mathit{0}\iota}yarrow$ ( $t$ )
3 Residue pairing
, . [10], [11]
.
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$I$ $A=V(I)$ , $i$
.
$i:\mathcal{E}xtn(\mathrm{o}x\mathcal{O}x/I, \mathit{0}_{X})arrow \mathcal{H}_{[A]}^{n}(\mathcal{O}_{X})$ .
, $1/f1\cdots f_{n}$ $\mathcal{E}xt_{\mathcal{O}\mathrm{x}}^{n}(Ox/I, \mathcal{O}_{x})$
, $m=i()$ .
, $A_{j}(j=1, \ldots, \nu)$ $m_{j}$ ,
$m=m_{1}+\cdots+m_{\nu}\text{ }$ – . $m_{j}$ , $\mathcal{D}_{X}$ - $\mathcal{H}_{[A_{j}]}^{n}(O_{X})$
, $\mathcal{H}_{[A_{j}]}^{n}(Ox)=Dxm_{j}$ .




$\{h\in H_{[A_{\mathrm{j}}]}^{n}(\mathcal{O}_{X})|Rh=0^{\forall},R\in Ann\}=\{cm_{j}|c\in \mathrm{C}\}$ , $j=1,$ $\ldots,$ $\nu$ .
, $n$ $\phi dz\in\Omega_{X}$ $h\in \mathcal{H}_{[A]}^{n}(o_{x})$
, $\phi hdz\in \mathcal{H}_{[A]}^{n}(\Omega x)$ $A_{j}\in A$ canonical pairing
.
${\rm Res}_{A_{j}}$ : $\Omega_{X}\otimes \mathcal{H}^{n_{A]}}[(o_{x)}$ $arrow$ $\mathrm{C}$ $(*)$
$(\phi dZ, h)$ $rightarrow$ ${\rm Res}_{A_{\mathrm{j}}}\langle\phi dZ, h\rangle={\rm Res}_{A_{j}}\langle\phi hdz\rangle$
, $h=m\in \mathcal{H}_{[A]}^{n}(ox)$ , $\omega=\frac{\phi dz}{f_{1}\cdots f_{n}}$ $A_{j}$
${\rm Res}_{A_{j}}( \omega)=(\frac{1}{2\pi\sqrt{-1}})^{n}\int_{\Gamma_{j}}\frac{\phi dz}{f_{1}\cdots f_{n}}$
( , $\Gamma_{j}$. $\{z||f_{j}(z)-f_{j}(\alpha_{j})|=$ , $\alpha_{j}\in A_{j}\}$ cycle ) ,
.
$\Omega_{X}\ni\emptyset dz\vdash+\mathrm{R}\mathrm{e}\mathrm{s}Aj\langle\emptyset dz, m\rangle\in \mathrm{C}$
$\Omega_{X}$ , $\phi dz\in\Omega_{X},$ $R\in D_{X}$ , $(\phi dz)R=(R^{*}\emptyset)d_{Z}$
, $\mathcal{D}_{X}$ - . , $R^{*}$ , $R$ . , $Ann$
$P$ , ${\rm Res}_{A_{j}}\langle\phi dz, Pm\rangle={\rm Res}_{A_{\mathrm{j}}}\langle(P^{*}\phi)dZ, m\rangle=0$ . ,




$K=\{(P^{*}\psi)dz|P\in Ann, \psi_{d}Z\in\Omega_{X}\}$ .
4
$\varphi/f1\cdots f_{j}$ , 1 . ,




, $V_{K}=$ { $P^{*}\psi$ mod $I|P\in Ann,$ $\psi\in \mathrm{Q}[z]$ }, $V_{J}=$ { $J\cdot\eta$ mod $I|\eta\in \mathrm{Q}[z]/\sqrt{I}$}
, $\mu$ $\mathrm{Q}[z]/I$ ,
$\dim V_{K}=\mu-\nu,$ $\dim V_{J}=\nu$ . .
4
$\mathrm{Q}[z]/I\simeq V_{J^{\oplus}}VK$ .
, $\varphi\in \mathrm{Q}[z]$ , $\varphi=J\cdot\varphi_{J}+\varphi_{K}$ mod $I$
$\varphi_{J}\in \mathrm{Q}[z]/\sqrt{I},$ $\varphi_{K}\in V_{K}$ – . , . $Ann$
$P_{1},$
$\ldots,$
$P_{s}$ , $P_{1}^{*},$ $\ldots,$ $P_{s}^{*}$ , $\mathrm{Q}[z]/I=Span\{\kappa 1, \ldots, \kappa_{\mu}\}$
. , $P^{*}\kappa \mathrm{m}11\mathrm{o}\mathrm{d}I,$ $\ldots,$ $P*\kappa\mu 1S^{*}\mathrm{m}\mathrm{o}\mathrm{d} I,$$\ldots,$ $P\kappa \mathrm{m}\mu \mathrm{o}\mathrm{d}I$ , $\mu-\nu$ –
. , $\rho_{1,.\}$ .
$,$ $\rho_{\mu-\nu}$ . - , $\mathrm{Q}[z]/\sqrt{I}=Span\{\eta 1, \ldots , \eta_{\nu}\}$
, $J\eta_{1}\mathrm{m}\mathrm{o}\mathrm{d} I,$ $\ldots,$ $J\eta_{\nu}\mathrm{m}\mathrm{o}\mathrm{d} I$ $\sigma_{1},$ $\ldots,$ $\sigma_{\nu}$ . , $\varphi$
$\varphi=(c_{1}\sigma_{1}+\cdots+c_{\nu}\sigma_{\nu})+(d_{1}\rho_{1}+\cdots+d_{\mu\nu}-\rho_{\mu-\mathcal{U}})$ mod $I$
– . , $\varphi_{J}=C_{1}\eta_{1}+\cdots+c_{\nu}\eta_{\nu},$ $\varphi K=d1\rho_{1}+\cdots+d_{\mu-\nu}\rho_{\mu-}\nu$
.
${\rm Res}_{A_{j}}\langle\varphi dz, m\rangle={\rm Res}_{A_{j}}\langle(J\cdot\varphi_{J})dz, m\rangle+{\rm Res}_{A_{j}}\langle\varphi_{K}dZ, m\rangle$
,
${\rm Res}_{A_{j}}\langle\varphi dz, m\rangle$ $={\rm Res}_{A_{\mathrm{j}}}\langle(J\cdot\varphi_{J})dz, m\rangle+0$
$={\rm Res}_{A_{j}}\langle(J\cdot\varphi_{J})dz, m\rangle$
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. $J\cdot\varphi_{J}/f1\cdots f_{n}$ – ,
H , .
III
input: $f_{1},$ $\ldots,$ $f_{n}arrow$ regular sequence in $\mathrm{Q}[z]$













$\ldots,$ $\rho_{\mu-\nu}arrow-$ $P_{j}^{*}\kappa_{i}$ mod $I$ $(1\leq j\leq s;1\leq i\leq r)$
$\bullet\eta_{1},$ $\ldots,$
$\eta_{\nu}arrow \mathrm{Q}[z]/\sqrt{I}$
$\bullet$ $\sigma_{j}arrow J\eta_{j}$ mod $I$ $(1 \leq j\leq\nu)$
$\bullet$ $(c_{1}, \ldots, c_{\nu})arrow numerator=(c_{1}\sigma_{1}+\ldots+c_{\nu}\sigma_{\nu})+(d_{1}\rho_{1}+\ldots+d_{\mu-\nu}\rho_{\mu-\nu})$ mod $I$
$\bullet\varphi_{J}arrow c_{1}\eta_{1}+\ldots+c_{\nu}\eta_{\nu}$
$\bullet$ $numeratorarrow J\cdot\varphi_{J}$
output : $\frac{numerator}{f_{1}\cdots f_{n}}arrow-\text{ }$
$arrow\approx\supset)$ -I H
$z=(z_{1}, \ldots, z_{n})$ , $I$
, $\mathrm{Q}[z]/I$ $\kappa_{1},$ $\ldots,$ $\kappa_{\mu},$ $\mathrm{Q}[z]/\sqrt{I}$ $\eta_{1},$ $\ldots,$ $\eta_{\nu}$ $-$ . ,
$\mathrm{m}\mathrm{o}\mathrm{d} I$ $-$ .
5
1 $f1=(_{X^{2}+}y^{2})2+3x2y-y^{3},$ $f_{2}=x^{2}+y^{2}+y,$ $\varphi=-9y^{2_{X}}+2(-3y+53y)_{X+32}3$
, $\omega=\varphi d_{X}\wedge dy/f1f_{2}$ .
$I=\langle f1, f_{2}\rangle$ $y\succ x$ , $\langle-4x^{6}+x^{4},4X^{4}+x^{2}+y\rangle$
, $I$ ) $I_{1}=\langle x^{2}+y, y^{2}\rangle,$ $I_{2}=\langle 2y+1,2_{X}-1\rangle,$ $I_{3}=\langle 2y+1,2x+1\rangle$
, $I_{1}\cap I_{2}\cap I_{3}$ . $I$ $\sqrt{I}=\langle-4x^{3}+x, 2x2+y\rangle$ . $\sqrt{I_{2}}=I_{2}$ ,
$\sqrt{I_{3}}=I_{3}$ , $-$ , $\sqrt{I_{1}}=\langle y, x\rangle$ . $f1,$ $f_{2}$ $A$ $A_{1}=\{(0,0)\}$ ,
76
$A_{2}= \{(\frac{1}{2}, -\frac{1}{2})\}$ , $A_{3}= \{(-\frac{1}{2}, -\frac{1}{2})\}$ , $\mu_{1}=4,$ $\mu_{2}=1,$ $\mu_{3}=1$
.
$m=i()\text{ }$ annihilator $P=(-4x^{3}+x)Dx+(8x^{42}-2X)Dy-16x^{4}-20x^{2}+4$
, $P^{*}=-(-4X^{\mathrm{s}}+x)Dx-(8x^{42}-2X)Dy-16X^{43}-32x-8_{X^{2}}+4x+3$
$\mathrm{Q}[z]/I=s_{pan}\{1, X, x^{2}, x, x, x^{5}\}34$ , .
$P^{*}1$ $=$ $-16x^{4}-8x^{2}+3$ ,
$P^{*}x$ $=$ $-16x^{5}-4x^{3}+2x$ ,
$P^{*}x^{2}$ $=$ $-4x^{4}+x^{2}$ mod $I$ ,
$P^{*}x^{3}$ $=$ $0$ mod $I$ ,
$P^{*}x^{4}$ $=$ $0$ mod $I$ ,
$P^{*}x^{5}$ $=$ $0$ mod $I$ .
, $\rho_{1}=-16x^{4}-8_{X^{2}}+3,$ $\rho_{2}=-16x^{5}-4_{X^{3}}+2x,$ $\rho_{3}=-4x^{4}+x^{2}$ 3 $-$
.
$f1,$ $f_{2}$ $J=-2X^{3}+(22y^{2}+6y)_{X}$ , $\mathrm{Q}[z]/\sqrt{I}=s_{pan}\{1, X, x^{2}\}$
,
$J\cdot 1$ $=$ $64x^{5}-8x^{3}$ mod $I$ ,
$J\cdot x$ $=$ $8x^{4}$ mod $I$ ,
$J\cdot x^{2}$ $=$ $8x^{5}$ mod $I$





${\rm Res}_{A_{j}}( \omega)={\rm Res}_{A_{\mathrm{j}}}(\frac{(J\cdot\varphi_{J})dx\wedge dy}{f_{1}f_{2}})$ , $j=1,2,3$
. $J\cdot\varphi_{J}/f1f_{2}$ $A_{j},j=1,2,3$ – .
$\varphi_{J}$ , $\sqrt{I_{j}}$
$\frac{53}{8}+\frac{503}{8}x-\frac{315}{4}X^{2}$ $=$ $\frac{53}{8}$ mod $\sqrt{I_{1}}$
$=$ $\frac{147}{8}$ mod $\sqrt{I_{2}}$
$=$ $- \frac{89}{2}$ mod $\sqrt{I_{3}}$
77
. , $A_{j}$ $\omega$ ,
${\rm Res}_{[(0,0})]( \omega)=4\cdot\frac{53}{8}=\frac{53}{2},$ ${\rm Res}_{[(1/-1/2)}2,]( \omega)=\frac{147}{8},$ ${\rm Res}_{[(-1/2,-1/2)}]( \omega)=-\frac{89}{2}$
.
2 $f1=-x^{2}+y+4,$ $f_{2}=(-y^{4}-10y^{3}-36y-256y-32)x-y^{5}-13y^{432}-66y-164y-$
$200y-96,$ $\varphi=-30X^{43}+23_{X+}(y^{6}+92y+3)x-4y-9$ , $\omega=\varphi dx\wedge dy/f1f_{2}$
.
$I=\langle f_{1}, f_{2}\rangle$ $y\succ x$ , $\langle-x^{10}-x^{9}+7x^{8}+6x^{7}-$
$18x^{6}-12x^{5}+20x^{4}+8x^{3}-8x^{2},$ $-x^{2}+y+4\rangle$ , $I$ Il $=$
$\langle x+y+3, x^{2}+x-1\rangle,$ $I_{2}=\langle x^{2}-y-4, y^{3}+6y^{2}+12y+8\rangle,$ $I_{3}=\langle y+4, x^{2}\rangle$ ,
$I_{1}\cap I2\cap I3$ . $\sqrt{I}=\langle x^{5}+x^{4}-3_{X^{3}}-2X^{2}+2_{X}, x^{2}-y-4\rangle$ ,
$\sqrt{I_{1}}=\langle x^{2}+x-1, x+y+3\rangle,$ $\sqrt{I_{2}}=\langle_{X^{2}}-2, y+2\rangle,$ $\sqrt{I_{3}}=\langle x, y+4\rangle$ . ,
$V(I)$ 5 , $V(I_{1}),$ $V(I_{2}),V(I_{3})=\{(0, -4)\}$
$\mu_{1}=1,$ $\mu_{2}=3,$ $\mu_{3}=2$ .
$m=i()$ (7) annihilator $P=(x^{5}+x^{4}-3x^{3}-2X^{2}+2x)D_{X}+(2x^{6}+2x^{5}-$
$6x^{4}-4x^{3}+4x^{2})Dy+10x^{4}+9x^{3}-16x^{2}-6x+4$ , $P^{*}=-(x^{5}+$
$x^{4}-3x^{3}-2X^{2}+2x)Dx-(2x^{6}+2x^{5}-6_{X}4-4X^{3}+4x^{2})Dy+5x^{4}+5x^{3}-7X^{2}-2X+2$
$\mathrm{Q}[z]/I=Span\{1, x, x^{23}, x, x^{4}, x^{5}, X^{6}, X, X^{8}, x^{9}\}7$ , .
$P^{*}1$ $=$ $5x^{4}+5x^{3}-7x^{2}-2_{X}+2$ ,
$P^{*}x$ $=$ $4x^{5}+4x^{4}-4_{X^{3}}$ ,
$P^{*}x^{2}$ $=$ $3x^{6}+3x^{5}-x^{4}+2x^{3}-2x^{2}$ ,
$P^{*}x^{3}$ $=$ $2x^{7}+2x^{6}+2x^{5}+4x^{4}-4x^{3}$ ,
$P^{*}x^{4}$ $=$ $x^{8}+x^{7}+5x^{6}+6x^{5}-6_{X^{4}}$ ,
$P^{*}x^{5}$ $=$ $8x^{7}+8_{X^{6}}-8x^{5}$ ,
$P^{*}x^{6}$ $=$ $-x^{10}-x^{9}+11x^{8}+10x^{7}-10X^{6}$
$=$ $4x^{8}+4x^{7}+8x^{6}+12x^{5}-2\mathrm{o}x4-8_{X^{3}}+8x^{2}$ mod $I$ ,
$P^{*}x^{7}$ $=$ $-2x^{11}-2X^{1}0+14x^{9}+12x^{8}-12_{X^{7}}$
$=$ $24x^{7}+24x^{6}-4\mathrm{o}x^{5}-16X^{4}+16x^{3}$ mod $I$ ,
$P^{*}x^{8}$ $=$ $-3x^{12}-3x^{11}+17x^{10}+14x^{9}-14X8$
$=$ $12x^{8}+12x^{7}+12x^{6}+24_{X^{5}}-56_{X^{4}32X}-3+32x^{2}$ mod $I$ ,
$P^{*}x^{9}$ $=$ $-4x^{13}-4_{X}12+20x^{11}+16x^{10}-16_{X}9$
$=$ $64x^{7}+64x-6128x5-64_{X}4+64x^{3}$ mod $I$ .
, $\rho_{1}=5x^{4}+5x^{3}-7x^{2}-2x+2,$ $\rho_{2}=3x^{6}+3x^{5}-x^{4}+2x^{3}-2x^{2},$ $\rho_{3}=$




$400)x+y^{4}+10y^{3}+36y^{2}+56y+32$ , , $\mathrm{Q}[z]/\sqrt{I}=Span\{1, X, x^{23}, X, x^{4}\}$
,
$J\cdot 1$ $=$ $10x^{9}+9x^{8}-56x^{7}-42x^{6}+108x^{5}+60x^{4}-8\mathrm{o}x3-24X^{2}+16x$ mod $I$ ,
$J\cdot x$ $=$ $-x^{9}+14x^{8}+18x^{7}-72_{X}6-60x^{5}+120x^{4}+56x^{3}-64x^{2}$ mod $I$ ,
$J\cdot x^{2}$ $=$ $15x^{9}+11x^{87}-78X-42x^{6}+132x^{5}+36x^{4}-72x^{3}+8x^{2}$ . mod $I$ ,
$J\cdot x^{3}$ $=$ $-4x^{9}+27x^{8}+48x-7138X6-144x^{5}+228x^{4}+128x^{3}-120_{x^{2}}$ mod $I$ ,






$\varphi$ $=$ $( \frac{1869}{8}\sigma_{1}-\frac{2373647}{3840}\sigma_{2}--\sigma_{3}+\sigma_{4}+\overline{40}\frac{1285297}{3840}\sigma_{5})$
1531057 12801
1920




${\rm Res}_{A_{j}}( \omega)={\rm Res}_{A_{j}}(\frac{(J\cdot\varphi_{J})dx\wedge dy}{f_{1}f_{2}})$ , $j=1,2,3,4,5$
. $J\cdot\varphi_{J}/f1f_{2}$ $V(I)$ – .
$\varphi_{J}$ , $\sqrt{I_{j}}$
315 2$\frac{53}{8}+\frac{503}{8}x-x\overline{4}$ $=$ $- \frac{924}{5}x-\frac{1072}{5}$ mod $\sqrt{I_{1}}$
$=$ $\frac{16829}{768}x-\frac{179}{8}$ mod $\sqrt{I_{2}}$
$=$ $- \frac{1869}{8}$ mod $\sqrt{I_{3}}$
. , $V(I_{3})=\{(0,-4)\}$ 2 , $V(I_{3})$
1869 1869
${\rm Res}_{(0,4)}(\omega)=2\cdot\overline{8}=\overline{4}$ . , $V(I_{1}),$ $V(I_{2})$ $\omega$
, ) $\langle x^{2}+x-1, x+y+3, t-(-924/5x-1072/5)\rangle,$ $\langle_{X^{2}}-2,$ $y+$
$2,$ $t-3(16829/768x-179/8)\rangle$ , . ) $y\succ x\succ t$
79
, $\langle 5t^{2}+122\mathrm{o}t-139024,924x+5t+1072,924y-5t+1700\rangle$ ,
$\langle-32768t2-4399104t+135570313, -16829X+256t+17184, y+2\rangle$ , , $V(I_{1})$
$5t^{2}+1220t-139024=0$ , $V(I_{2})$ $-32768t^{2}-4399104t+$
$135570313=0$ .
6
$D$ , (Grothendieck local residues)




( L\mbox{\boldmath $\omega$} ( -IIl). , Horowits
. ,
.
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